Amino-terminal deletions in the presequence of an imported mitochondrial protein block the targeting function and proteolytic cleavage of the presequence at the carboxy terminus.
Subunit IV of yeast cytochrome oxidase is made in the cytosol with a 25-residue presequence. This presequence targets subunit IV into mitochondria and is removed by a protease in the matrix space. Here we show that removal of as few as 4 amino-terminal residues from the subunit IV presequence (which had been attached to the cytosolic protein dihydrofolate reductase) blocks import of the protein into mitochondria and proteolytic removal of the presequence by the soluble matrix protease. Thus, this protease requires not only an appropriate cleavage site at the carboxy-terminal end of the presequence, but also information at the extreme amino terminus of the presequence.